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We aim to fabricate computer-controlled hydrogel structures containing viable 
encapsulated cells to overcome the low seeding densities which are inherent to most 
pre-fabricated scaffold systems. 
We developed a resin based on poly(ethylene)glycol (PEG) and poly(D,L-lactide), and 
utilised it in  the fabrication of computer-designed hydrogel structures by 
stereolithography. Furthermore, we synthesised methacrylated gelatine and 
encapsulated chondrocytes inside gel scaffolds using photo-polymerisation. 
PEG-based hydrogel structures were successfully prepared using stereolithography. 
The structures closely resembled the initial designs as ascertained using micro-
computed tomography. The continuous gyroid pore network allowed for perfusion of the 
gel and deformation up to 70 % strain without permanent damage. Using a solution of 
10 % gelatine-methacrylate and 0.1 % Irgacure 2959 photo-initiator in cell culture 
medium, chondrocytes suspended at 0.5x106 cells/mL were encapsulated with 30 s of 
UV exposure. After 24 h, cell morphologies were consistent with viable cells shown with 
confocal microscopy and were actively metabolising demonstrated using the WST1 
assay. 
Three-dimensional biodegradable hydrogel structures were designed and prepared for 
the first time by stereolithography, at high resolution. Porous and non-porous hydrogels 
with well-defined architectures and good mechanical properties were produced. 
Gelatine-methacrylate is a suitable artificial extracellular matrix, which can be employed 
for cell encapsulation using photo-polymerisation. It is anticipated that the use of 
gelatine-methacrylate and solid freeform fabrication techniques will result in well-defined 
hydrogel structures with high densities of viable encapsulated cells. 
 
Left, middle: PEG-based hydrogel structures prepared by stereolithography. Right: 
chondrocytes encapsulated in photo-polymerised gelatine. Scale bars are 1 mm. 
